Background: Maintenance of physical activity is of paramount importance in geriatric care and it is imperative to be able to objectively assess physical activity level in the geriatric population. However, majority of the established assessment protocols are designed for relatively younger adults, and are not validated for the elderly. The Senior Fitness Test (SFT) is aimed at assessing the underlying functional fitness for older adults. Methods: A community based prospective study to assess the test-retest reliability of SFT in elderly subjects, aged 65 -75 years. Subjects with any acute illnesses, acute musculoskeletal injury, hypertension, and with visual problems hampering test performance were excluded. The study was conducted by two observers on two days at the subject's own locality. The Intraclass Correlation Coefficient (ICC) with 95% confidence intervals (CIs) was used as a measure of relative reliability. The standard error of measurement and minimal detectable change (MDC) were used to measure absolute reliability. Results: Thirty one participants (mean age-68.32±2.58 years) were assessed. The ICC reflected high reliability (0.934-0.994) in all SFT items. MDC values (90% CI) for various SFT were as follows: chair sit and reach test = 1.55, back scratch test = 1.41, 30 second chair stand test = 1.15, 30-second arm curl test = 2.53, 8 foot up-and-go test = 1.47 and 2-minute step test = 1.40. Bland-Altman plots for all the tests were positively skewed and heteroscedastic.
Introduction
Maintenance of physical activity and fitness is one of the issues of paramount importance in the field of clinical geriatrics care so that the elderly individuals can live independently without depending on others. A sedentary lifestyle can generate substantial losses in physical activity and predispose to the development of various disease conditions. In this regard it becomes important to be able to assess the level of physical activity in the geriatric population in order to ensure an optimum degree of healthy lifestyle.
Over the years researchers have found it problematic to obtain a comprehensive tool for physiological assessment of 'immediate level of fitness' in older adults. Majority of the established protocols are primarily designed for younger adults, and are not validated for older adults [1] . Two important tests used in adults above the age of 60 years in the United States of America are the American Alliance for Health, Physical Education, Recreation and Dance (AAPHERD) Functional Fitness Assessment for Adults [2] and the Established Populations for Epidemiologic Studies of the Elderly (EPESE) assessment tests [3] . Other researchers have established similar tests in Japan and Netherlands with regard to the geriatric population [4, 5] .
However, the Senior Fitness Test (SFT) developed by Rikli and Jones may be the best at assessing the underlying functional fitness for older adults [1] . The test includes six components of functional fitness including lower and upper body strength, aerobic endurance, lower and upper body flexibility, and agility/dynamic balance. Each test component of the SFT has been tested for its high content validity, criterion validity, construct validity, and reliability [6] .
In this context our study was planned to estimate the relative and absolute test-retest reliability of the SFT for the Indian geriatric population. Therefore, this community based study was undertaken to determine the inter-rater reliability of SFT in the geriatric population aged between 65 to 75 years, living in Guwahati, the largest city in northeast India.
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Materials and Methods
A community based prospective, non-experimental study was undertaken to assess the test-retest reliability of SFT in elderly subjects, aged 65 -75, selected by a nonrandom, convenient sampling method from Guwahati, the largest city in the northeast of India, during the period from February 2015 to July 2015, based on the following selection criteria:
Inclusion criteria
Older adults (aged between 65 to 75 years) of either gender who had sufficient language skill to understand and respond to instruction of the test were included in the study.
Exclusion criteria
People with acute illnesses, acute or unstable musculoskeletal injury, elevated blood pressure, vision problems hampering mobility or test performance were excluded from the study.
Appropriate ethical clearance was taken from the institutional ethics committee of Gauhati Medical College, and written informed consent was obtained from all subjects prior to enrolment in the study. Upon satisfying the inclusion and exclusion criteria a total of 31 participants were included for the study.
The study was carried out by two physiotherapists who administered the test as per the standardised instructions of the test manual of senior fitness test for older adult by Rikli and Jones [1] . The methodology of the individual components of the SFT has been elaborated inn Table 1 . Number of seconds required to get up from seated position, walk 8 foot, turn, and return to seated position on chair Aerobic endurance 2-minute step test Number of full steps completed in 2 minutes, raising each knee to point midway between patella and iliac crest Each test of the SFT was first demonstrated to the participants and if necessary, cues or gestures were provided. All participants performed the 6 physical tests in the same sequence at baseline and at the second session scheduled 2-3 days later. Test scores were taken three times and the average of the all three readings was taken into consideration. The two physiotherapists scored the test performance independently without knowledge of each other rating (blind) on two days at the subject's own place of locality. The participants were assessed for weight and height and body mass index (BMI) was calculated subsequently. Complete data was collected in pre-formed proformas and entered in Microsoft Windows Excel Sheet for statistical analysis.
Statistical Analysis
The data were analyzed using Statistical Package for Social Survey (SPSS) for Windows, version 16.0. Demographic data were expressed in terms of mean and standard deviation. Mean and standard deviation were also calculated for the individual tests. Relative test-retest reliability was calculated with the intra class correlation (ICC). The ICC was calculated using the 2-way, random, absolute agreement on single measures model with a 95% CI (confidence interval) [7] [8] [9] [10] . We also considered their absolute reliability, which we calculated using the BlandAltman 95% limits of agreement (LoA) and Standard error of measurement (SEM). The following formula was used:
SEM =sd
(1 − ICC) (sd= standard deviation) The 95% CIs for the SEM were calculated as described by using the following formula:
(SSE= the sum of squared errors in the analysis of variance (ANOVA), x 2 a, error df=the chi-square value for probability level a; and error df=the degrees of freedom of the SSE provided in the ANOVA table). Finally, to be able to interpret changes in test scores, the minimal detectable change (MDC) with 95% CI was calculated using the formula:
The MDC is the required magnitude of observable change that exceeds the anticipated measurement error and within-subject variability. In other words, if a participant's IJBAR (2016) 07 (05) www.ssjournals.com score exceeds the value of the MDC, it can be said to reflect a true change in performance with 95% CI. For a visual inspection of the similarity between the two measurements, Bland-Altman plots were created with the LoA (Limits of agreement).
Results
A total of 31 elderly participants comprising of 21 males and 10 females with a mean age of 68.66 ± 2.35 yrs and 67.60 ± 3.02 years respectively, were assessed for the physical fitness tests using the SFT. The overall mean age of the study population was 68.32 ± 2.58 yrs (Table 2) . The Intra-class co-relation (ICC) of the physical fitness tests were calculated at the 95% confidence interval (CI) and levels of significance were assessed, the results of which are shown in Table 4 . The relative reliability of the entire test were highly significant (ICC >0.90). The width of the CI of ICC ranged between 0.04 and 0.104. The 8 foot up and go test with smallest CI value and 30-second chair stand test had the largest CI value.
The absolute reliability was measured for all the tests. The SEM and MDC values for all tests are shown in Table 5 . (2016) 07 (05) www.ssjournals.com
Bland-Altman plots were calculated for the 6 tests for the total group (Figures 1-6 ). The data of the entire test were positively skewed and heteroscedastic, with higher means yielding higher variability, as is reflected by the wider LoAs. 
Discussion
General fitness establishes the quality of life, but it often decreases with age. Even chronological age does not correlate perfectly with functional age i.e. two person may be of same age, but differ in their mental and physical capacities. Therefore, it becomes important to find out the individual fitness level through appropriate assessment in the geriatric population. But the testing procedure needs to be simple, comprehensive and easy to administer. The Senior Fitness Test perhaps is one of the simplest of such fitness tests but IJBAR (2016) 07 (05) www.ssjournals.com its implementation in fitness testing for clinical purpose in developing countries is not known [1, 6] . Therefore, the main goal of our study was to evaluate the relative and absolute inter-rater reliability in the elderly (65-74 years) population in this region.
Relative reliability:
All the component tests of SFT were excellent as the testing procedures were very simple and the elderly participants could understand the test with very few instruction and verbal cues. Even the therapist did not require a formal training process for administrating the test. So the overall agreements of the tests as evidenced by the high ICC values and reliability scores were well established during the course of our study. The ICC values of the 30-second chair stand test and 30-second arm curl test were 0.934 and 0.943 respectively. The rest of the fitness tests showed ICC of more than 0.97. This minor variability in case of the 30-second chair stand test and the 30-second arm curl test in comparison to the other tests may be because of the fact that strength generation by muscle may not remain same at all the time and may be subject to change depending upon individual physical capacities. The ICC value for chair sit and reach test and back scratch test were 0.991 and 0.994 respectively. This may be due to the reason that muscle length variation does not occur on a shorter duration. All the tests were able to show a high degree of reliability in patients who had associated comorbidities including cognitive impairment, fibromyalgia and post-opertaive states, thus indicating its potential use for both clinical and research purposes throughout the entire spectrum of the geriatric population [11] .
Absolute reliability:
Estimation of the precision of its clinical outcome can be obtained with absolute reliability testing. The SEM and MDC are relatively easy measures to interpret. The MDC is based on SEM but is more conservative (equivalent to 2.7 SEMs). If the score change is larger than the MDC, this difference is not caused by measurement error or participant variability [8] .
All the other components of the SFT showed low SEM with low variability in SEM and low values of MDC. The 30-second chair stand test showed a much lower SEM value of 0.41 and very low value of MDC on comparison to other test. The chances of minimal error is quite possible with this testing procedure as variation on muscle strength does not occur drastically over days unless there is some specified neurological, metabolic or nutritional causes . Even studies on subjects with total knee replacement 30-second chair stand test showed high to very high reliability indicating the test seems to be reliable and feasible in both disease and nondisease state [12] .
Conclusion
Our study was aimed to assess the inter-rater reliability of Senior Fitness Test in the geriatric population in an urban community setting so that the test can be readily used to the geriatric community of India as a whole. The inter-rater reliability of the SFT was excellent and these can perhaps be utilized in larger studies for the geriatric population. Though this study was conducted in a comparatively small sample size, which is a limitation of the study, the results of the study indicate a promising prospective to assess the functionality of the test in a larger population in the community.
